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1 

tt, m&tm*mm. 4>&<£*>i-3©^*>i* 

n f 7 —feffSK SrTffittftTS ©Ct+#& l$|S!tCg »J , 
T^*';ttpH-Cftrf5^€:»n^U : ZLtmZtm* 

[&g§©S¥*ffl&8ftiJl!] 10 
[000 1 ] 

[0002] &.<&&mfflfiv>&m-cix. m&*, ma <* 

C«BSfeffi©l*Hi©fca&«c. &BK©flHB£Str&?-8fK© 

tt. &Kg3im*K*tt&J^£T*£#4IJKa«>i&<I 20 
a*4»**fe»ifiT3**Ci3&J** [Wilson, I. 
G. , Applied and Environmental Microbiology 63(10): 
3741-3751, 1997 ] . 

[0 003] *f2» (archival) ©^57 * >^iSMS 
^ffi®i*?4^<=>©DNA«lHitt. »?I*pHH£*Mr© 

*WC*4. CrisanfcJ^Mattson tCfcOJgMSttfcJ: 
5CC (DNA and Cell Biol ogyl2 : 4 55-464, 1993 ) . il 
2BWDNA»WcWJ£tt*»*9. *t/C(1) 

ttB^»J)^tt&©M:W?ra©8:SI£&ft:T4!: 30 

^OItt«CB8aT4rtHttDNASSOiF3S : (iii) « 

£fttcfettSit£LfcDNA©iFft: civ)SK*ttl*© 

*»«K»i6ti"Ct»4*l*. *WE©*Ml©*ifc. JUSt^tt 
WKSfcttf-f:/. *m *»«fcC«fi»c»T*J6 

[0 004] D N A©iWB«e-3H-C*R£3 ft/c^tt, 

j&. pcr). >;#-*:©<£« <y*/~ fe'aiusfS. l 

CR) $/cliM:fr©&/8 (GAP-LCR) ©1»T*1J&> 
(cS-7l>Tb»&. -?-^e>©7^©^^. PCR4&R&* 
-C£bl£<ffifctrCb>S. PCRIt ^4ftftTTD 
N Affi^Sflif 1 *^^ U jK* ? l>**s K= 'J >K©??«E 
T-C«W«S©IBtC T^-Yv-^Wr/y^X-eus!) 
&c£«^-cttft. -(©turn*. 0t?4»*©*ttt* 50 
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fll©»©}B»Wifflnr*a. PCRtc-DiiT©M^-i>i¥ 

HBtt. *B1#i**4, 683.195 -5f (Mullisffi) , 13*4,68 
3,202 ^ (Willis) *i<fc£>'P]Hl4,965,188 ^ (Mullis 

[0005] B3r©jSSte©;fc«>tt:. -«k:KBH!©£ 
0SBj©J3 % £8 L PCR *$ itf&EJf 

«*«9Httc*s u & t* *u«c 6 & i »b>mc n w-r 

[0 006] ^&©b h^MtC*Jl>-Cras 7"aht>3 

Ctfi^&i£#r©3l#rC*£> (Bos, 3.L., Cancer Res. 4 
9:4682-4689, 1989 ) . 09*. tf. Pg5©90%[4*SK-ras 

»er-«t>«csw4#*. ^su^tta K>i2tc*3c»Tiec 

5 (Almoguera ffe, Cell 53:S49-554, 1998 ) . ras^ 

m<D&&z&tii-?zj3mz&&&&Tz. i o©^i 

l/T. MMx> FX *ur-- tf&tiMRftPCR (RE 
MS -PCR) tffti&CttSft'COS (W0 96/32500 
) . REMS-PCRI2PCRfft&ft©mccMMt1£M 
Ggif3S£<£fflTSC<!:fc:S-3<. REMS-PCRB» 
«ilftW*«tt<fcLB.->tti«:B-r*«nB**««:Sli 

T*. 

[0 0 0 7 ] Volenandt ffeCCfc DJiJSStlfc«t 5 K, ffi 

ai?n4DNA©s«pc R£jc©a*tc*: * < 

RlSl/fUS (Polymerase Chain Reaction Analysis of 
DNAfrom Paraffin-Embedded Tissue. Methods in Molec 
ular Biology Vol. 15: Current Methods and Applicat 
ions. 1993, B.A. White $3, Humana Press Inc., N.3. 

) . HS<Ullt*»6©DNA*5WfrS*. WHITS 
atBK^©SSi P C RlS*HR^i©ra«:JSJtWRI«*i 
LtfLtftUKSftS. Chtt, 3£*g©H5©PJ*iJ:tfTa 
q DNA#yy5— tfSttK»T*ft©ffl»ai©l»WC 
J:4fc©-c*4. Etc. @S$fc«DNAffla*«:ec 
S8M©K>Mtt>. DNA**tt©IB»e|flMB4fc9fi* 

(Creer ffe. Am. 3. Clin. Pathol. 95:117-124, 1991; 

Crisan ffe, Clin. Biochem. 25:99-103, 1992) . 

[ooo8i^77y >mm^itc\,tmmmmT-ifi^<D 
dna»u©«^. mmnici*. amtftDNABtt&tt 
*m^n5. *©j:9«c^rtttt. DNA^issisii-?- 

^®S14S'l©???iT-C7-a7"T-i2'S^<!:^ccSi^ 

ra-r hT-scii^siT-s. amsnfcD 

NA©ffllS©^tc«to<iS-?-©^©SiiePgiO-C t MA 



3 

L tc R N A £ £ fcat>© R N T - -fe'JC <fc ZlemtClgk 

y -)\><D <£ 5 ftSMIS fctt? * y £ y r 5 
3-*©«fc9fc^»^%fi6ofcDNA©it*, Xl» 
■CDNAO^fD^^^tf 4 (Volenandt ffe, Fblymerase 

Chain Reaction Analysis of DMA from Paraffin-Embe 
dded Tissue. Methods in Molecular Biology Vol. IS: 

Current Methods and Applications. 1393, B.A. Whit 
eiS, Humana Press Inc., N.J. ) . J*v7 n >1S$IiH 

9. ^77 j'^Wm^ZtlZ. BanerieeffetCfcSaiSCD 

ya ra-U^Jt&l/T^S (BioTechniques 18:768-7 
73, 1995) . C©#j£tt;fc©l8*§*£t»: (1Y?4 9U 

[0009] Slebos£»©«>ratt. 4 >fitttt1t 

*>6DNA*)SBISifS*ffiT*-5"C. SocDiosS'a 

&£$8SLTl,>-S (Diagnostic Molecular Pathologyl 
(2); 136-141, 1992) . LTt#£tt;fc±?f ?£B-€- 

©£ * P C RHMItC&fctlS. 

[0010] yP7 u -f^--fe*K4©Sl,W> + a^-^ 
a >©£>S14iBJ:U t »n}fiPRS14{bSPff©^Stt*lsia-r 

•Sfc&K:. FttftNZ 233270 ©(STOflS 

B. tflUa*>'<»9reffi{kL*l/T&tt&iBlS3-£&fc: 
*«c. yny-4*-tfKtt:fl*>Sfc©4L-ti«M4yu 
f--f*-~tf©ttfli*BE«lL'Cl»S. C©^«2$iffi 

[0 0 1 1 ] 

[»f»*»J»*LJ:9ir*l!HIJ fi6o-C. *©«©Jf« 
[00 12] 

K*«tt"r*#ttafcCKC*©fc«>©* ? r*&&T*C 

*^w©«s©«*&s«j*jj:cf*ij*«. ise 
[0013] -aura:. $a®ts«4*>e>8B 
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SO. 4>fc < t i> 1 -3©#-f *>ttJNBR£tt?n* J:tfya 
©K»* T'nfr- -KIHR&ftSttf tT S ©«:+#& B$ 

ratcso tju* yttp HrflnfS&-r*. «rsB&ro*i&M» 
*fl§*K§&3tt3£T©Wr«5B##£ l*T*9ME» 
[00 14] 

[«M©SBtt©«»J *»»tt. »lti<*ftfcS®#K*D 

or. K»&atttm&'*?7 * >s*«*w»©ii3fr 

©t rlft®i#r4*>e>. «K (DNA*iJ:tf/$7e.BRN 
A) 4ttWr*e£*«-e**. *ft99*tt-3?ttSt«tt 

tti-r5ct^-c&-5ffi^©^iur«. jLn<o*5&v& 
teommwi. msmm. mamm* tteum. mzm®. 

20 [0 0 15] *«Wrtt. 8S©DNA£dtr££fetl 
5ffl$K*4*. flUffiM. <J>&<£*>lo©#M*>«:#ll 
®r§ttS0te «£ f-T - t [S3NFCC $ fcBjSi&tt 

B. pH£ift4-Hfri0. tt&L<\zm~~#)9-cim? 
4i *fctsfRik©*wMJH*^tf6ti*. *jbmmi 

?lit/T«. #B££8ik:. 3- (N-*;U#y^) yn 
>S. if>ju>. h (TRis) . y>Ktt 

H * ffl$ 1 2>(Dlc+ftv & -5> i> ©r* 5. 
[0016] SH»©*^*>tt»ffii§fSH?l©lr>rti*>* 
A9!(c«ra-cft«. **98»c*i,»rWffl«cWffiiSttai© 

®r§HSO©aStect^®S©0JB. #(c^Mr§t4S«© 
40 ^Jg##X^"C*5McCutcheon's Emulsfers andDeterg 
ents, 1986 North American Edition, McCutcheon Divi 
sion PublishingCo. , CTen Rock, Nl.^r^^tC-J-^lB. 

iif43PW3:#H«fflPJIl5, 231.015 * (Cuimrins ft) WMW 

*«:iffl*3isn4. #M*>tt^®r§14S>J©ffl^-«*fc* 

[ooi7] yaf^r— tf«*tt»«4»j:c;*>/<^ji 
*a»LT«M*««S**fc«Mcfflt»'&*i*. 7-nf 
so r— fe'BjS^L/cDNAtiosjtfcri^i'ur— 



CO 

5 

t>&mvmz>. -fa?-?— \mmtm®& 

t&-CZ. *<Dmt UXl,t-k V ^707-7— fef (E.C.3. 
4.21 . tH*.\th V \- . * 

*-)\,7Uf-7—& (E.C. 2.4.22 . WZii'i'H >. 

:?.,-») . *;UjK+->^a^r--fe' (K&^p-t-t- 
•tf. E.c. 2.4.23 . . *}<tCM*n:/ 

nfr-fe: (E.c. 2.4.24 , 09A«-y-~*y5'>. 7a 
vmifbfnZ. SKv pH. -f:*>3£S. *J«fc 
tflitffiiSttffl*^:/©***!^*. @.m?Z7n?-7- 10 

^ofr-^K Ce.c. 3.4.21.64. hy^^+f 

A • 7Sl/"?U ( Tritirachium albun ) *?>) . * h U7" 
rV-f-te* • yUHs^X ( Streptomyces qriseus ) J&>6> 
©P'Uf'T — •fe* (P69U, Signa Chemical Company, St. 

louis) *J«tCJ t PRFTAQp6J^l/6*l&. PRFTATjtt. Pepk, 
K.ffe (Purification and characterization of thermos 
table proteinase, Eur. J. Biochen. 207:1035-1044, 1 
992) KJ^iBS&SftT'cfcSK:, f-A-A* (Thermus ) 

fr--Kt*4. c©BBRW7o , c-e24B$iBia«:*<«tt 

lt*»6©DNA©n«fcW*rr**. ,fcoT*©J:9& 

met? 7 ■* >**£r*fc*©JMfl©*«tttB7*n h 
a -A*ff 9 MKJ:^7 7^ 

ifEJCSIffll/fcVolkenandtffe. Wright & M 30 
anos. fcitfGreer K££#*:£lttifitcGtt3IVC* 

x L, < ttffeOTAa -A$ fcttT * h >© J: 
"CI**'. 

[0 0 18] I^*DNA*Mt3*4©K-WWr*MF 
^!8#tcJ:OSS{c^3£r*Ci*i'Ct*. Wttf. PR 40 

ETA£P'D7 i T---tz' ; &&5B$. 70'O-100 'CKitf^T. S 

Stc«fc,r5^iai-3i^«. Kftgamn. #-f*>te 

■S. 9o*c-ioo •crio^is^HW* 7*o t~7— 
•fe'K£{£9i§£. i#f4£30#~24B$ia > 

r#-5>. 3o#~6o5}ftaa 5 #*Lt». 

[0019] :*l»T7n^7-^*r^ft-r£©K:+ 
»tt^B«:80TiU*yttpHTK«*ftH»-r*. 
©pHtt. T;u*yi4pHAs»e,4i4St?i3«4K:7kS?{k so 
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[0020] *ffe«ecHwSft4:^tt£»©fflj£*# 
-f£. *«W©^«ffli£-C*») < &2Etf)K:#14©ia8t 

L&ttftlto6tti4l^Hlk**<Nc-r&. Jra&pfc 
T;u*yc©teaspg%*©sci«. i^z*mdn 

ASr^ttS^-eLT-ttliPCRT-JBSfatcWtttr* 
*-^DNA©WttcSE*.Sc;£tt:J:»>. PCRi9« 

yr©*aaitt7iaf"T— fe'^ts 

Si*. ■cOfcJ!)S*©7'Pf7- fe'fStt^-e©^©^^ 
(Ci&g&Taq #y>5— fe'SEfcBffi©S^4Efl/tu 

*>©<t^«5a <'v< y iryiue>, -^*-yntr> 

3W*r>u*y«ia«:j:»)attsn*cttJHf*8n 
a. freaic. &7Aa ygw*. sSiPCRtsigT-a r 

«c. JfcT**7y*JStt*fc. BSH. BIB*K*sJ:cXflfe©fi 

R«t*iBiaii©Bi»ft*tte<&"rt«W3nj:9. c©hb 
iajs©^^i±©K«»H«:. tnj&*j: sirs 

*i * D N A &*tt SO S * * i X»9 § tl2> . 
[0 02 1 ] ^^(CfKoriElttmA>6ttiB3ti%« 

at*. s»88*i#»-cgt»i©#tt <«*.«pcr*>lc 

R) ^o/c-e-©^©iei@«:®^-C*-5. PCR4fo 

ycSK©Jt*i*5 «t cx^tti©/c*©-fla:MSife <t tf&ftw: 

-M»tcM*rcft9. *©Bffltt^»©Wf«l. Wl^tf* 

H1tl^4,683,l95 # (Mullisflfe) . I5I^4,683,202# 
(Mullis) *S J: C^5I3f4, 965 ,188 # (Mullisffe) BJJflS 

BJifflStftca^jiSn-S. »$L/<». PCRttiS*^14 

DNA^yy?- ififle-o-ciufiani. ^sst©a^tt 

SntfcO. 0iJ^.«*S^fi:^4,965,188 # (Celfand 
ffe) *J«tcXp]04,889,818 # ( Gel fan d fife) W*fflS*«: 

Jffl#*«:ffl^jAStl-5. PCRCCfc^T^-r^CiJ&s 
■Ctiflfe©^tL-Ctt. m«. WSI9tCWJftt4DN 

A*y>*- tf*»*0-r4, SDNA^y^^— fe'tc^F 

5,338,671 # (Scalice fife) B^jffl§ (^©rtS«##i 

Lr*§aaB*{cffl*jiins) d3cciE«E$*ifc*>'d'a 
[0022] it >fi$n/c^s?«. ^«©roan^. 

«*S1$ltm4, 965,188 # (Celfand fife) HJfflSCClSjg 

zntciioxc&vtfim-rzcttfivzz. man. 

$ fc«Sa7P - 7(c J: 4*H(4f** y =f 9. d» U * ^ F 



[0023] #wfflw<p, mniicttL-zmiBL-rzm. 
-r. 

[0024] #©JI^{;t##|i8©&oa>©^£{?!]iE 

■r5fcst>jca«s*is«E>-c*oT. #^£is&rrsfc 

[0025] 

^•^7 -f >S*Ilai®©##Tfl!K:. ^57< 105 
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^Wofca. !£©£«©'«««: «fc 9. ^iSi'ah-A 

[0 02 6] «Sjx> F*?UT-HzWHgfRftPCR 
(REMS-PCR) grjg#tir 

REMS-PCR£<£-3TK-ras &&?-©:=! F>12© 
l#gi2S@©i£S©£J|£t£ttU/c. SPCRJK& 
10 »3*9 h©*9-f^-*£>M2 (311) . IWR^-f 

F>12©g££ttSS3* iot, rasUt£3?DNA 

tiPCRtNmontcjffiRftCcHSSft. *UtaP> 

v - tt p c r wsmtt d n a <* c t. * 

[0 02 7] 

[an 



K-ras 3b'>12»fcii)OREMS-PCR^7Y7-E» 



5BRIT 

3K2 (£») 
5BK5 (PCRttflB) 

3K6 (PCRJiB) 
5BK28 <»5S*fJ8> 

3K29 (B*S4B8) 



TAT AAA CTT GTG GTA CTT GCA CCT 

CGT CCA CAA AAT GAT TCT GA 
TCA GCA AAG ACA AGA CAG CTA 

AGC AAT GCC CTC TCA AGA 

AGT AAA AGG TGC ACT GTA ATA ATC 

GTG TCC ACA ATA TCC AAG AGC CA 



[0 02 8] REMS-PCRfl?©gJ&S£«Jtt. 12* 
(4/100 uL ©ifI&*Taq jJ««.M9— tf. 0.842 tfL © 
Taq FSW!nffcTP4-9.2 (5{gjSS9) - 10 mM HTSC^MM 

(100 mM NaCI fei^M mM Tris-HCI , pH 8.3) , 0.3 
MMO^-TV- 5BKITteJ:^3K2 . 0.05*1 M ©^7 -f 
-7— 5BK5, 3K6, 5BK28 J:tf3K29. 0.2 mM^^U 

FH y >t£ (dNTPs ) . 0.6 L ©Bstnl 40 

(New England BioLabs, Beverly, MO . lntEs?**. 

I — )V(PVT) . 4 rrM MqCl, . tm (JtBMCttS U 
L ) ifeC/tCS^SlOO wL $f©ffii-Y5f->7jc*^ 

rc. USttKtt. Taq #yy*~ tfitftTaq R#*ig£ 
U *l,-Cl0~15#fa-(>**'<-r L/c&. ^©fls© 
PCRSJ6RS»*»ttUfc. Bstnl WKBSRtt. 584© 

asjjD©ai5«:af*(cs(&is^Kcas»D l/c 

[0029] ±BEE(68£»*. *a^»rSP5.089.233 
PISS, 229, 297 ma£lflmm5, 380.489 #91118 tC 
KiSSn/cWf "fIfccfcC>'tfcW©fc«>©:i-^ V 50 



tCSA«, id&Lfcil9CCt&l£PCRiCIEgfi£U 

**>9-om*m& c/y**-) Kasniu *i;trt9 

PZis-AUtc. tf**>««£IK:/9-fv-. PCR 
*fJH75 ^ ■?-te<fcCJ f B*JR*ttR?'5 v-SKMltctt-a 

fc. rpcRSje^y^*-j «r94*c"ci^iasn!»i/, 

^"Csoif-f *;WMB3*fc. Stf-f^M*. 94 - C©@* 

^aafc^ufio^ia©-/ a 58-c 

•C758WDT-- y > ?%SA,tc. 103 *C"C 5 #ra©jjn 

/c«mw* y =f* * u** f (* y =f* : «2 ) fc'W 

^y ^-fXriC^JCtO. »ti}i^5c13j«:«imu/c. s 

(HRP) gSfci^Sfe^SSli 
55-CT*0. t^ffiffi-C«40*C©gS?:^o7c. H 

RP-^ hU7 p HTt^>*jJ:CJ c *©atcHRP-eJR 



(6) 



«®£&ffiSS«:jii§;*-t±fc&. mfVjrjXLtcauSt, * [0 030] 
U5*fctHL>fc. * [3*2 3 

ma* <) 
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Ca»-2E 
K-CapD8 
K-Cap6 
INC 26.7 



5' GAC TGT GTT TCT CCC TTC TCA GCA TTC C 

5" TAT CGT CAA GGC ACT CTT CCC TAC GCC A 

5* GAC ATA ACA GTT ATG ATT TTG CAG AAA ACA GAT C 

5' TTA GTA GTA GAA GGA CCA CGA TGG CG 



[003 1 ] m2<D&*V=tZ? U*^F©3' 3fcS& 
5 7 T^WTS >J>t>-*miLfL. CCTfiS#5tt 

Ltfes#7B7 5/y*-*'j>*- (ad<;>*7-> 

[0 03 2] S^'i'f 1 «3o©^Hi7'y^f-*^*. 20 
&*#200 dL ©iftHLfc (XM^rTK - ^- 
HRP 200<iL /^'J**- : gtjfjga 200ML /:/y 

: fcicxfejR/y^ 2oowl /yy**-> . ^ 
y**-©JBi*tt;* h u^hrtr^>^y^*-. ;xtc 
stif?&M:7-yx*-> -s-L-cg^tc&jR/y^y^^ 

[0 033] ffifE* y =fttt-Xtt^©Jm>¥-C-'^5 L 4i 
tCiBg^n/c (z£tt©:£|aj-e) : INC 26.7a , K-Cap 6 
M, MX.*? h , K-CapD8, MX#v V , K-Cap2E *J<fc 
t?INC26.7a . 30 

[0 0 34] : Pre-Taq NaOHte^LTflO 

a ©am 

c©gy£F»-cti t ^&SJgf#|sta>e>©/5;*i05*ci>© 



^KlAia/c. ROul ©TEK^ESE (io mM Tris-HCltg 
JESfl. pH S.OteitfO.S %Tween 20) iW^UlO. ^C»"C 
10ML ©Wlgltt^n^T-^K (Pre-Taq ) (0.3 #(4 
/ML, Gibco/BRL Products, Gaithersburq, MD ) £8S 

ado*, tzmm zioo -c-c 5 ftrsimistc. 

STlfe? r®&KEtftfF£l4.0<» rprtr2»IHIJl4>«- 
Sl^gmtC. 10ML ©250nM NaOH Srflll*. -tl/TSEI 

^t-r^n^cp-cios ■c-c3«-nin*ii/fc. ztc 

m>tm? s £<Dtm'S : $:14,aoo rpro-C2^iaa't^l» 
U ^bT^:?.* >JI©T©±?li£ ; £lX»)l±iU frl> 

[0 03 5] S±S^©5*/L SrlmL**'*? htC^ttl 
U -5-LTBeckman DU70S#:MyfcSit±f 260 nm©«ft7fe 
flt*fflJfrJ-*C£«:J:»>. DNAigg£&5£Ufc„ -e© 
iSJ[i*T©l§3 

[0036] 

[S3 3 



(7) 



11 
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Pre-Taq ^Ifto^7 7 < >aS<fi^* x b© 
DNAfflfcBKfl-J-S &NaOH© &g 

DNASS 







NaOH&&W* 


0.41 




NaOH&Sfct L 


0. 20 






0.28 




NaOH&e** L 


0.15 


8$ IS 


NaOHMSW* 


0.52 






0. 25 




NaOH&S^t> 


0.50 




NaOH&3g*& L 


0.35 



[0 03 7] t crig^/tmcDS^tCOUT, NaOH& * 12<DK - ras ^IgGDtfcttJS: §Wi LtePC Rlf MtCft>tt 
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1 , Title of Invention 

Improved Methods for Extracting Nucleic Acids from Tissue Samples 
and Paraffin-Bnbedded Tissues 

2 . Claims 

1. A method of extracting nucleic acids from tissue 
samples comprising contacting said sample with a buffer, - 
at least one nonionic surfactant, and a protease enzyme 
under conditions sufficient to releases said nucleic 
acids from said sample; 

heating said sample at an alkaline pH for a period 
of time sufficient to inactivate said protease enzyme; 
and 

centrifuging said sample to isolate said nucleic 
acids in supernatant. 

3 . Detailed Description of Invention 
[Technical Filed to Which the Invention Pertains] 

The present invention relates to methods and kits 
for the extraction of nucleic acids. In particular, the 
present invention relates to methods for extracting 
nucleic acids from tissue samples and paraffin- embedded 
tissue samples. 

[Prior Art) 

Within the field uf biological diagnostics, 
molecular-based techniques involving the amplification of 
nucleic acids are being used increasingly for the 
detection of inherited diseases, cancer, and infectious 
diseases. However, in applying such amplification 
techniques with tissues or other important clinical 
samples, impurities in nucleic acid preparations can 



1 



imy- 1 1 -3 32 562 



inhibit or reduce the sensitivity and efficiency of 
amplification (Wilson, I.G., Applied and Environmental . 
Microbiology 63(101:3141-3751, 1997). 

DNA extraction from archival paraffin-embedded 
pathology tissue samples is particularly useful in 
retrospective studies in which the determination of a 
molecular diagnosis can be correlated with patient 
outcome. As pointed out by Crisan and Mattson (DNA and 
Cell Biology 12:455-464, 1993), the advantages of 
retrospective DNA analysis are multiple and can be 
applied to: (i) the study of numerous disease processes, 
where viral, bacterial, or parasitic agents are suspected 
to play an etiologic role becomes possible and 
epidemiological or prognostic correlation may be derived; 
(ii) the study of endogenous DNA abnormalities associated 
with various types of malignancies; (iii) the study of 

inherited DNA in genetic diseases; (iv) retrospective 
studies of rare diseases for which use of archival 
specimens would allow larger patient study groups than 
would be possible in prospective studies requiring fresh 
tissues; and (v) the possibility of correlating the 
presence or absence of a particular disease, 
morphological diagnosis or type, disease stage, 
prognosis, and response to treatment, where the clinical 
outcome is already known. 

Methods reported for the amplification of DNA are 
based either on the use of a DNA polymerase (e.g., 
polymerase chain reaction, PCR), a ligase (ligase chain 
reaction, LCR) , or both (GAP-LCR) . Of these methods, PCR 
has been the most widely used to date. PCR involves the 
hybridization of primers to the strands of a target 
nucleic acid in the presence of a DNA polymerization 
agent and deoxyribonucleoside triphosphates under 
appropriate conditions. The result is the formation of 
primer extension products throughout several cycles of 
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amplification, and exponential multiplication of the 
number of original target sequences. Further details 
about PCR can be obtained by consulting US-A-4 , 683, 195 
(Mullis, et al), US-A-4 , 683, 202 (Mullis), andUS-A- 
4,965,188 (Mullis et al). 

Because of its inherent sensitivity, product 
carryover and contamination between samples is a problem 
with PCR and nucleic acid based amplification systems in 
general. Product carryover during sample preparation is 
a serious problem. It is a function of the amount of 
time that a sample is exposed to the external 
environment, and related to the number of times the 
sample containment device must be opened, thereby 
exposing the sample to the external environment. Thus, 
it is advantageous to have a sample preparation method 
that is rapid and allows reduced or minimal exposure of 

the sample to the external environment; particularly, it 
is an advantage to provide .a method of nucleic acid 
extraction where the number of times the sample 
containment device has to be opened is minimal. 

Point mutations in the ras proto-oncogenes occur 
with great frequency in many human cancers, and are a 
potentially important diagnostic target (Bos, J.L. , 
Cancer Res. 49:4682-4689, 1989). For example, as much as 
90% of pancreatic cancer involves a mutation in the K-ras 
gene; the majority occurring in codon 12 (Almoguera et 
al., Cell 53:549-554, 1998). There are a number of 
methods for detecting the presence of a ras mutation. 
One method, restriction endonuclease mediated selective- 
PCR (REMS-PCR) has been described recently (WO 9632500) . 
REMS-PCR is based upon the use of a thermostable 
restriction enryme during PCR thermocycling . REMS-PCR 
greatly simplifies and decreases the time required for 
analysis and detection. 



3 



1#g§¥ 1 1 -3 3256 2 



As pointed out by Volenandt et al., the amount of 
extracted DNA can dramatically affect the yield in a PCR 
reaction (Polymerase Chain Reaction Analysis of DNA from 
Paraffin-Embedded Tissue. Methods in Molecular Biology 
Vol, 15: Current Methods and Applications , 1993, edited 
by: B.A. White, Humana Press Inc., NJ.) When analyzing 
DNA from fixed tissue, an inverse relationship between 
the volume of extracted sample added and PCR 
amplification yield often is observed. This is due to 
the effects of certain fixatives and other inhibitors on 
Taq DNA polymerase activity. Furthermore, nucleic acid 
fragmentation occurring during fixation or DNA extraction 
also can be a problem in amplification of DNA (Greer et 
al.. Am. J . Clin. Pathol. 95:117-124, 1991; and Crisan et 
al., Clin. Biochem. 25:99-103, 1992). 

In the case of DNA extraction from paraffin or fresh 
tissue sections, complex methods for DNA preparation are 

typically used. Such methods require long incubations 
with protease enzymes in the presence of surfactants to 
release DNA and to degrade proteins that can interfere in 
nucleic acid amplification. Other subsequent steps in 
purification of extracted DNA may include treatment with 
an RNAase to remove contaminating RNA, followed by DNA 
precipitation with a solvent such as ethanol or a mixture 
of solvents such as phenol and isoamyi alcohol to remove 
protein and other cellular material, followed by DNA 
hydration (Volenandt et al., Polymerase Chain Reaction 
Analysis of DNA from Paraffin- Embedded Tissue. Methods 
in Molecular Biology Vol. 15: Current Methods and 
Applications , 1993, edited by: B.A. White, Humana Press 
Inc., NJ.) . In the case of paraffin-embedded tissues, 
paraffin is usually removed by extraction with solvents 
such as xylene in a multiple step procedure prior to the 
proteinase step. A recent report by Banerjee et al . 
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provides a protocol for DNA release from paraffin- 
embedded tissues {BioTechniques 18:768-773, 1995). The 
method involves the following steps: (1) microwave, 
treatment/ (2) removal of the paraffin by a 
centrifugation step, (3) Proteinase K digestion, and (4) 
a heat step to destroy Protease K activity. 

Slebos and his associates have reported a method for 
releasing DNA from paraffin-embedded tissue which 
includes the use of three 10 micron sections/ an 
incubation with a non-ionic detergent, and an 18-24 hr 
incubation with Proteinase K, followed by centrifugation 
(Diagnostic Molecular Pathology 1 (2) ; 136-141 , 1992). The 
resultant supernatant is used directly in PCR 
amplification. 

To overcome the need for long incubation with 
Proteinase K and the need for a heat inactivation step, 
the provisional specification of NZ 233270 describes the 
use of a thermostable proteinase instead of Proteinase K 

for digestion of cell protein and release of nucleic 
acid. This method provides an improvement in speed and 
ease-of-use. However, it is limited by the amount of 
amplifiable DNA that is released from paraffin- embedded 
tissue . 
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[Problems to Be Solved by the Invention) 

Thus, there is still a need in the art for a 
rapid and highly effective means of extracting nucleic 
acids from tissue samples in a manner that is compatible 
with subsequent amplification procedures. 



(Means to Solve the Problems) 

The present invention overcomes the above-noted 
problems and provides a needed means of extracting 
nucleic acids from tissue samples in a manner compatible 
with subsequent amplification methods. Thus, it is an 
object of the present invention to provide methods and 
kits for extracting nucleic acids from tissue samples and 
paraffin-embedded tissue samples- 
Various other objects and advantages of the present 
invention will be apparent from the detailed description 
of the invention. 

rn one embodiment, the present invention relates to 
a method of extracting nucleic acids from tissue samples. 
The method comprises contacting the tissue sample with a 
buffer, at least one nonionic surfactant, and a protease 
enzyme under conditions sufficient to releases the 
nucleic acids from the sample. The sample is then heated 
at an alkaline pH for a period of time sufficient to 
inactivate the protease enzyme. By centrifuging the 
sample, the nucleic acids are isolated in the 
supernatant. 

All publications mentioned herein are hereby 
incorporated by reference. 
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(Mode for Carrying out the Invention] 

The present invention relates to methods for 
extracting nucleic acids from tissue samples so that the 
extracted nucleic acids are suitable for subsequent 
amplification and detection using known techniques. 
Using the present invention, nucleic acids (DMA and/or 
RNA) can be extracted from human tissue samples, both 
fresh tissue samples and paraffin-embedded tissue 
samples. Examples of tissues from which nucleic acids 
can be extracted using the present invention include, but 
are not limited to, both normal and cancerous lung 
tissue, colon tissue, pancreatic tissue, breast tissue, 
prostate tissue, blood and other body fluids or cellular 
material containing nucleic acids that can be detected. 

In the present invention, tissue samples suspected 
of containing DNA of interest are contacted with a 
buffer, at least one nonionic surfactant, and a protease 
enzyme, sequentially or simultaneously. Suitable common 
biological buffers include one or more organic buffers 
that maintain the pH at from about 4 to about 10, and 
preferably at from about 7 to about 9. Useful buffers 
include, but are not limited to, 3- (N- 
morpholino)propanesulfonic acid, 3- (N- 

morpholino)ethanesulfonic acid, tricine, glycine, TRIS, 
phosphate, and others readily apparent to those skilled 
in the art. The amount of buffer used is dependent upon 
the pKa and is that sufficient to maintain the desired 
pH. 

Any of number of nonionic surfactants can be 
utilized in the present invention. Examples of 
surfactants useful in the present invention include, but 
are not limited to, polyoxyethylenesorbitan derivatives, 
polyoxyethylene ethers, polyglycol ethers, perf luoroalJcyl 
polyoxyethylenes, fluorinated alxyl alkoxylates and 
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fluorinated alkyl ester compounds. Other useful classes 
of surfactants and examples of each class would be* 
readily apparent to one skilled in the art, especially 
after consulting the standard reference for surfactants, 
McCutcheon's Emulsfers and Detergents, 198 6 North 
American Edition, McCutcheon Division Publishing Co., 
Glen Rock, NJ. Representative nonionic surfactants are 
also provided in U.S. Patent No. 5,231,015 (Cummins et 
al,), the contents of which are hereby incorporated by 
reference. Combinations of nonionic surfactants can also, 
be used in the present invention. 

Protease enzyme is used to break down tissues and 
protein helping to release the nucleic acids. The 
protease may also degrade nucleases making the released 
DNA more stable. Preferably, the protease enzyme is 
thermostable. A wide variety of proteases can be used in 
the present invention including serine proteases (E . C. 
3.4.21, e.g. Typsin, and chymotrypsin) , Thiol proteases 
(E. C. 2.4.22, e.g., papain, f icin) , carboxy (acid 
proteases, E. C, 2.4.23, e.g., pepsin), and 
metalloproteases (E . c. 2.4.24, e . g . , thermolysin, 
pronase) . Optimum conditions of temperature, pH, ionic 
strength, and surfactant type may differ depending upon 
the protease used. Preferred proteinases include 
Protease K (E. C. 3.4.21.64 from Tritirachium album), 
protease from Streptomyces griseus (P6911, Sigma Chemical 
Company, St. Louis), and PRETAQ. PRETAQ is a very 
thermostable alkaline protease isolated from Thermus sp. 
Strain RT41 as described by Peek, K. , et al. 
(Purification and characterization of a thermostable 
proteinase, Eur. J. Biochem 207:1035-1044, 1992). The 
enzyme is extremely thermostable with no loss of activity 
reported after 24 hr at 70°C, and no loss of activity at 
room temperature over 6 months. The use of PRETAQ and 
similar thermostable enzymes have advantages in the 
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preparation of DNA from paraffin tissues since paraffin 
melts at temperatures around 75°C and above. Thus, the 
use of such highly thermal stable proteases eliminates 
the need for separate solvent based extraction protocols 
for paraffin removal prior to protease digestion- 
Solvent based de-paraf f inization procedures are described 
in references by Volkenandt et al, Wright arid Manos, and 
Greer, as cited previously/ and are based on the use of 
multiple step treatments with octane or xylene followed 
by treatment with ethanol or other alcohols, or solvents - 
such as acetone. 

The sample is contacted with the buffer, nonionic 
surfactant and protease enzyme under conditions 
sufficient, to release the DNA. The conditions employed 
will vary depending on the tissue sample and the protease 
used but are readily determinable by those skilled in the 
art. For example, when using PRETAQ protease, the sample 
can be contacted with the buffer, nonionic surfactant and 
protease at 70°C to 100°C for 5 minutes to 3 hours 
depending upon the temperature. At 90°C to 100°C, 10-15 
minutes is preferred. If Protease K is utilized, the 
sample can be contacted with the buffer, nonionic 
surfactant and protease for 30 minutes to 24 hours. 
Preferably, for 30 minutes to 60 minutes. 

The sample is then heated at an alkaline pH for a 
period of time sufficient to inactivate the protease. 
The pH of the sample can be adjusted by adding sodium 
hydroxide or potassium hydroxide to the sample until an 
alkaline pH is achieved. The extracted nucleic acids can 
then be isolated by centrifugation. 

The method disclosed in the present invention has 
many advantages. The method is rapid, eliminates the 
need for potentially toxic solvents, and minimizes the 
number of manipulations in which the sample containment 
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device has to be opened. The inclusion of a treatment 
step with heated alkali improves PCR amplification/ 
probably by denaturing the double stranded DNA and 
converting it into smaller pieces of single-stranded DNA 
which are more readily amplifiable in PCR. Treatment 
with hot alkali also is expected to denature the 
protease, eliminating the concern that residual protease 
activity would inhibit TAQ polymerase or other enzymes 
required for subsequent amplification. Thirdly, it is 
also expected that several chemical agents (heparin, 
bilirubin, hemoglobin etc.) known to inhibit PCR 
amplification are denatured by hot alkali treatment. 
Fourthly, hot alkali treatment destroys RNA which may be 
an interfcrent in some amplification protocols. Finally, 
hot alkali treatment also would be expected to result in 
solubilization of lipids, fatty acids and other crucial 
cell membrane. This disruption of the integrity of the 
cell membrane also would be expected to increase DNA 
released from cells and tissues. 

Nucleic acids extracted from tissue samples 
according to the present invention are suitable for 
subsequent amplification using known methods in the art 
such as PCR and LCR. The general principles and 
conditions for amplification and detection of nucleic 
acids using PCR are quite well known, the details of 
which are provided in numerous references, including U.S. 
Patent Nos. 4,683,195 (Mullis et al.), 4,683,202 
(Mullis), and 4,965,188 (Mullis et al.), all of which are 
incorporated herein by reference. Preferably, PCR is 
carried out using a thermostable DNA polymerase. A 
number of suitable thermostable DNA polymerases have been 
reported in the art, including those mentioned in detail 
in U.S. Patent Nos. 4,965, 188 (Gelfand et al . J and 
4,889,818 (Gelfand et al.), both incorporated herein by 
reference. Other reagents that can be used in PCR 
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include, for example, antibodies specific for the 
thermostable DNA polymerase, which inhibit the polymerase 
prior to amplification. Such antibodies are represented 
by the monoclonal antibodies described in U.S. Patent No. 
5,338,671 (Scalice et al . ) , the contents of which are 
hereby incorporated by reference. 

Amplified nucleic acids can be detected in a number 
of known ways, such as those described in U.S. Patent No. 
4,965,188 (Gelfand et al.). For example, the amplified 
nucleic acids can be detected using Southern blotting, 
dot blot techniques, or nonisotopic oligonucleotide 
capture detection with a labeled probe. Alternatively, 
amplification can be carried out using priners t::at are 
appropriately labeled, and the amplified primer extension 
products can be detected using procedures and equipment 
for detection of the label. Thus, in view of the 
teachings in the art and the specific teachings provided 
herein, a worker skilled in the art should have no 
difficulty in practicing the present invention to extract 
nucleic acids from fresh tissue or paraffin-embedded 
tissue samples, which are suitable for subsequent PCR 
amplification and detection. 

As used herein, when in reference to time the term 
"about- refers to +/- 10% of that time limit. When used 
in reference to temperatures, the term "about" refers to 
+/- 5°C. 

The following Examples are provided to illustrate 
certain embodiments of the present invention, and are not 
to be construed as limiting the invention. 
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[ Examples) 

Material and Methods : 

Paraffin-embedded tissues 

For the analysis of paraffin-embedded tissues, a 10- 
micron section was cut from a paraffin block, and placed 
in a sterilized 1.5 mL screw cap tube. To prevent 
contamination between samples, a new blade was used with 
each new paraffin block. The blade and microtome area 
were cleaned with a jet of compressed air after each 
section was cut. A fresh wooden applicator stick was 
used to transfer each section into its containment tube. 

Restriction en donuclease mediated selective PCR (RZMS- 
PCR) mutational analysis 

Mutations at the first and second bases of codon 12 
of the K-ras gene were detected using REMS-PCR. Each PCR 
reaction contained three sets of primers (Table 1>. The 
diagnostic primers induce a Bstn-1 restriction site in 
the wild-type ras, but not in a mutation at codon 12. 
Thus, ras wild- type DNA is selectively cleaved during PCR 
thermocycling, and mutant sequences of ras at codon 12 
are enriched. The PCR control primers verify that PCR 
amplifiable DNA is extracted, and the enzyme control 
primers verify that the restriction enzyme is 
functioning. 
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Table 1 

REMS-PCR Primer Sequences for K-ras codon 12 

Primer 
Sequence 

5BKIT (Diagnostic) 
(biotinylated) 
3K2 (Diagnostic) 
5BK5 (PCR control) 
(biotinylated) 
3K6 (PCR control) 
5BK28 (Enzyme control) 
(biotinylated) 
3K29 (Enzyme control) 

For REMS-PCR, reaction mixtures contained 12 
units/100 ui of recombinant Taq polymerase, 0,842 uL of 
Taq inhibiting antibody TP4-9.2 (a 5 fold excess), 10 mM 
HT50 buffer (100 mM NaCl, and 50 mM Tris.HCl, pH 8.3), 
0.3 uM of primer 5BKIT and 3K2, and 0.05 um of primers 
5BX5, 3K6 r .5BK28, and 3K29, 0.2 mM total dinucleoside 
triphosphates (dNTPs), 0.6 units/uL of Bstnl (New England 
BioLabs, Beverly MA) , 1 mM dithiothreitol (DTT), 4 mM 
MgC12, sample (typically 3 \ih) and deionized water up to 
a final volume of 100 uL. Typically, the Taq and anti- 
Taq antibodies were mixed and incubated for 10-15 minutes 
prior to the addition of the other PCR reaction 
components. Bstnl restriction enzyme was added last to 
the reaction mix just before the addition of sample. 

The above reaction mixture was amplified and 
detected using an Ortho-Clinical Diagnostics, Inc. pouch 
containment system for nucleic acid amplification and 
detection as described in US 5,089,233, US 5,229,297, and 
US 5,380,489. Briefly, sample plus PCR reagents, as 
described. above, were mixed and loaded into a blister of 
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TAT AAA CTT GTG GTA GTT GGA CCT 

CGT CCA CAA AAT GAT TCT GA 
TCA GCA AAG ACA AGA CAG CTA 

AGC AAT GCC CTC TCA AGA 

AGT AAA AGG TGC ACT GTA ATA ATC 

GTG TCG AGA ATA TCC AAG AGC CA 
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the pouch, and the pouch was sealed. Biot in-labeled 
diagnostic, PGR control, and enzyme control primers were 
used in amplification. The "PCR Reaction Blister" was 
heated at 94 P C for 1 min, followed by 30 amplification 
cycles, each cycle having a melt temperature of 94°C and a 
10 second incubation, followed by annealing for 75 
seconds at 58°C. After a postheat incubation for 5 min at 
103°C, the amplified product was detected after the 
reaction products were forced through a detection chamber 
where they hybridized with complementary oligos attached 
to beads (Table 2) . The horseradish peroxidase (HRP) 
channel, and the wash channel were at 55°C, whereas, a 
temperature of 4 0°c was used in the detection channel. 
The hybridized product was detected after HRP- 
streptavidin and subsequently the HRP-dye substrate was 
forced through the detection chamber. 

Table 2 
Capture Oligo Sequences 

Capture Oliqo Sequence 

Cap-2E 5' GAC TGT GTT TCT CCC TTC TCA GGA TTC C 

K-CapD8 5» TAT CGT CAA GGC ACT CTT GCC TAC GCC A 

K-Cap6 5' GAC ATA ACA GTT ATG ATT TTG CAG AAA ACA 

GAT C 

INC 25.7 5' TTA GTA GTA GAA GGA CGA CGA TGG CG 

At the 3 1 end of each oligonucleotide in Table 2, a 
linker of the following sequence was used for attachment 
to polystyrene beads, 557T, where base #5 is a 
tetraethylene glycol (TEG} spacer and Base #7 is an 
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Aminodiol. linker (AD linker) , and T is a thymidine 
sequence. 

Each pouch contained 3 detection blisters, each with 
200 uL of fluid (streptavidin HRP 200 uL/blister; wash 
200 uL/blister; and dye/gel 200 uL/blister) . The order 
of blisters was Streptavidin, followed by a wash, and 
finally a dye/gel blister. 

Capture oligo beads were ordered in the pouch (in 
the direction of flow) as follows: INC 26.7a, K-Cap 6M, 
Ho spot, K-capD8, No Spot, K-Cap2E, and INC26.7a. 

Example 1 ; The extraction of DNA from paraffin-embedded 
tissue In the pr esence and absence of treatment with NaOH 
and heat/ a fter Pre-Taq treatment. 

In this example, 10 micron thick paraffin sections 
from different cancer samples were extracted as follows: 
after microtome sectioning, the sectioned sample was 
placed in a 1.5 mL screw-top microcentrifuge tube. 
Eighty microliters of TEK buffer (10 mM Tris.HCl buffer, 
pH 8.0, and 0.5% Tween 20) were added followed by 10 uL 
of thermostable protease K (Fre-Taq) <0.3 u/ui, Gibco/BRL 
Products, Gaithersburg, MD) . The tubes were heated at 
100°C for 5 min. One set of duplicate tubes was 
centrifuged while still hot at 14,000 rpm for 2 min, and 
the supernatant fluid under the paraffin layer was 
transferred to a new tube and stored refrigerated at 4°C 
prior to analysis. To the second set of duplicate tubes, 
10 *iL of 250 mM NaOH was added, and the tubes were heated 
at 105°C for 3 min in a heat block. While hot, the tubes 
were centrifuged at 14, 000 rpm for 2 min, and the 
supernatant fluid under the paraffin layer was removed 
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and transferred to a new tube/ and stored at . 4°C prior to 
analysis. 

Five microliters of each supernatant were added to a 
1 mL cuvette, and DNA concentration was determined on a 
Beckman model DU"70 spectrophotometer by Che absorption at 
260 nm. The results are provided in Table 3 below. 

Table 3 

Effect of Hot NaOH on DNA extraction from Paraffin- 
Embedded Tissues after Pre-Taq Treatment 

Tissue Treatment DNA Concentration 
(ug/mL) 

Tonsil With NaOH 0.41 

Tonsil No NaOH 0.20 

Colorectal Cancer With NaOH 0,28 
Colorectal Cancer Without NaOH 0.15 

Lung Cancer With NaOH 0.52 

Lung Cancer Without NaOH 0.25 

Pancreatic Cancer With NaOH 0.50 
Pancreatic Cancer Without NaOH 0.35 

These studies indicated that for each of the tissues 
examined there was approximately a 2- fold increase in DNA 
extracted from the paraffin section when NaOH treatment 
was used compared with a Pre-TAQ treatment alone. 

Four microliters of each supernatant was subjected 
to PCR amplification for detection of the K-ras mutation 
of codon 12 based on REMS-PCR in a "pouch assay" as 
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described above. Results of duplicate assays in the 
pouch system are presented below in Table 4. 

Table 4 

REMS-PCR Pouch analysis of K-12 ras mutations of samples 
extracted with Pre-Taq in the with and without NaOH 

treatment 



Sample 
Pancreatic 

Colorectal 

Lung 

Tonsil 



NaOH 

Diagnostic " 

(0,0) 
(0,0) 
+ 

(0, 0) 
(0,0) 

4 

(0,0) 
(0,0) 

10,0) 
(0,0) 



Visual Score 
PCR control 

Enzyme Control 

(3,4) (2,2) 

(0,1) (0,1) 

(2.5,3.5) (3,3.5) 
(2.5,2.0) (3.5,2.5) 



(2,4) 
(3,2.5) 

(6,6) 
(6, 6) 



(1,2.5) 
(1.5, 1.5) 

(0,0) 
(0,0) 



The results indicate a significant increase in the 
K-12 ras diagnostic visual scores for extraction of DNA 
from pancreatic tissue sections with NaOH treatment, as 
compared to a control without NaOH treatment. 
Detectable, although slight, improvements in detection 
were also observed in the colorectal and lung cancer 
sections treated with NaOH, as compared to controls. 
Tonsil sections showed strong amplification (visual score 
of 6) with or without NaOH treatment. 
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Example 2 : The extraction of DNA from paraffin-embedded 
tissues with and without NaOH treatment, after treatment 
with Protease-K 

In this experiment, four different paraffin- embedded 
colorectal sections were treated as follows: After 
microtome sectioning, each section was placed in a 1.5 nL 
screw-top microfuge tube. Eighty-seven microliters of 
TEK buffer were added followed by 3 uX of thermostable 
Protease K (Centra Systems, Inc. Minneapolis, MN) . The 
tubes were incubated at 65°C for 4 hrs in a heat block. 
One set of duplicate tubes was placed in a heat block at 
100°C for 5 min, and centrifuged while still hot at 14,000 
rpm for 2 min, and the supernatant fluid under the 
paraffin layer was transferred to a new tube and stored 
at 4°C prior to analysis. To a second set of duplicate 
tubes, 10 ul, of 250 mM NaOH was added and the tubes were 
heated at 105°C for 3 min in a heat block. While hot, the 
tubes were centrifuged at 14,000 rpm for 2 min, and the 
supernatant fluid under the paraffin layer was removed 
and transferred to a new tube, and stored at 4°C prior to 
analysis. 

Results of these studies with Protease K treated 
cells indicate only a slight increase in extracted DNA, 
determined spectrophotometrically as described above, in 
samples treated with NaOH as compared to controls (Table 
5) . However, as shown in Table 6, there was strong 
amplification with the PCR control primers in samples 
treated with NaOH and no detectable amplification with 
the PCR control primers when the NaOH step was omitted. 
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Table 5 

Effect of Hot NaOH on DNA extraction from Colorectal 
Cancer Paraffin Tissues after Protease K Treatment 



Sample 

(ug/mL) 

1 



Treatment 

+ NaOH 

- NaOH 
+ NaOH 

- NaOH 



DNA Concentration 

1-2,1.2 
1.1,1.1 
1.3, 1.3 
1.2, 1.2 



Table 6 

REMS-PCR Pouch analysis of K-12 ras mutations of samples 
extracted with Protease-K with and without NaOH treatment 



Sample Treatment PCR control 

Enzyme Control 



Visual Score 
Diagnostic 



+ NaOH 
- NaOH 



4,6 
0,0 



0, 0 
0, 0 



0,0 
0,0 



+ NaOH 
- NaOH 



7,7 
0,0 



7,6 
0, 0 



0,0 
0, 0 
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] . Abstract 

The present invention provides rapid and highly 
effective methods for extracting nucleic acids suitable 
for PCR amplification from tissue samples and paraffin- 
embedded tissue samples. Extraction is accomplished 
within a few minutes using a composition comprising a 
buffer, at least one nonionic surfactant, and a protease 
enzyme. The sample is then heated at alkaline pH and 
after a centrifugation step, the DMA is the supernatant 
can be used directly in known amplification methods, such 
as PCR. 



2 . Representative Drawings 
None 



